Rao, India Meteorological Department, private communication, 1998).
As discussed in most of the above papers, biomass burning in the tropics such as forest and savanna fires is recognized to make the most significant impact on tropical tropospheric ozone because it is a strong source of ozone precursor gases [Crutzen and Andteac, 1990; Levine, 1991 Since Brewer [1949] , the "cold trap" or dehydration mechanism at the tropical tropopause has been the key for the tropical STE process, and the tropical tropopause has been regarded as the region where the tropospheric air is transported upward to the stratosphere. On the basis of the monthly averaged temperature on the 100-hPa surface in the tropics, Newell and Gould-Stewart [1981] showed that the regions where the tropospheric air enters into the tropical lower strato- concluding that the Kelvin wave activity including its breaking around the tropopause caused ozone transport from the stratosphere into the troposphere. In this paper, the seasonal variability of tropospheric ozone in Indonesia is investigated by using 5-year ground-based data. The controlling processes for the variations are then discussed, and the major role of the photochemical production from biomass burning emissions in Indonesia, especially during E1 Nifio events, is suggested. The upper tropospheric ozone variation is also described.
Ozone Observations in Indonesia
Regular ozonesonde observation and total ozone observation with the Brewer spectrophotometer have been conducted at Watukosek (7.5øS, 112.6øE; 50 m above the mean sea level), east Java, Indonesia, since 1993. in December were accompanied by a positive vertical gradient of ozone just below the tropopause, suggesting a possibility that stratospheric transports were superimposed on the burning-originating ozone enhancements in this altitude region. Figure 5 represents the average tropospheric profiles of ozone and temperature with their standard deviations for the three seasons, December-March, AprilJuly, and August-November. The data between July 1997 and April 1998 are excluded in these plots because this period corresponded to a very strong E1 Nifio event and pronounced enhancements of tropospheric ozone were observed as previously discussed. Figure 5a shows the average profiles between December and March, when it is the local wet season. The ozone mixing ratio is nearly constant at ,-25 ppbv, and the standard deviation is <10 ppbv throughout the troposphere; these values are the lowest ones among the 
